NIH conference. The gamma-aminobutyric acid A (GABAA) receptor complex and hepatic encephalopathy. Some recent advances.
Increased neural inhibition appears to be an important component of the syndrome of hepatic encephalopathy. The pathways subserved by the gamma-aminobutyric acid (GABA)-benzodiazepine receptor complex are the principal inhibitory systems in the mammalian brain. Hyperpolarization of neural membranes is accomplished by an increase in transmembrane chloride flux through a GABA-gated chloride channel in the complex. The opening of the chloride channel is induced by the binding of GABA to its receptors, and it is potentiated by barbiturates or benzodiazepines that act at distinct recognition sites on the complex. Involvement of the GABA neurotransmitter system in hepatic encephalopathy is suggested by several findings in animal models of fulminant hepatic failure. For example, hepatic encephalopathy resembles encephalopathies induced by drugs (including benzodiazepines) that potentiate GABAergic neurotransmission. In addition, neurons from animals with hepatic encephalopathy show increased sensitivity to benzodiazepine and GABA receptor agonists. Moreover, these neurons are excited by benzodiazepine receptor antagonists at concentrations that do not affect control neurons. Also, elevated levels of a substance that inhibits radioligand binding to benzodiazepine receptors have been found in cerebrospinal fluid from animals with hepatic encephalopathy. Furthermore, manifestations of hepatic encephalopathy can be ameliorated by benzodiazepine receptor antagonists. The relevance of these findings to hepatic encephalopathy in human beings is supported by clinical observations showing that a benzodiazepine receptor antagonist can lessen the degree of hepatic encephalopathy. These findings suggest that an endogenous substance with benzodiazepine-like properties contributes to the neuropsychiatric manifestations of hepatic encephalopathy by augmenting GABAergic neurotransmission.